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Description 

Bottom-Emptying Device for Tapered 

Bailer 

Background of Invention 
[0001] Field of the invention 

[0002] This invention relates, generally, to bailers. More particu- 
larly, it relates to a bottom-emptying device that engages 
the outside of a bailer. 

[0003] Description of the prior art 

[0004] Common bailers agitate the liquid fluid into which they 
are dropped, thereby increasing the turbidity of the sam- 
ple that is collected. Turbid samples are unacceptable for 
environmental analysis because the particulate matter 
contained therein is introduced into the sample by the ag- 
itation created by the sample collection process. The col- 
lected sample thus does not represent the liquid fluid in 
the body of water. 

[0005] A co-pending patent application by the present inventor, 



entitled "Bailer With Tapered And Ogive Nose Cones," ap- 
plication No. 10/248,378, filed January 15, 2003, sub- 
stantially solves the agitation and turbidity problem by 
providing a bailer having a tapered leading end. The taper 
allows the bailer to slice into the liquid fluid with a mini- 
mum of agitation and thus a minimum of turbidity. 
[0006] A free-floating ball is positioned within the tapered lead- 
ing end. The tapered leading end is therefore sometimes 
referred to as a valve housing. When the free-floating ball 
is fully seated within a valve seat formed on an interior 
surface of the valve housing, liquid fluid within the hollow 
interior of the bailer is sealed within said hollow interior. 
When the free-floating ball is unseated from the valve 
seat, liquid fluid within the hollow interior of the bailer 
flows past the unseated ball and into the lumen of a 
downspout. Thus the ball is understood to serve as a 
check valve. 

[0007] The downspout has a wide diameter if the liquid fluid is 
drained into a wide-mouth container and the downspout 
has a narrow diameter if the liquid fluid is drained into a 
vial or a test tube. 

[0008] Bailers are best emptied from the bottom because unac- 
ceptable amounts of oxygen are introduced into the sam- 



pie if the bailer is decanted from the top. 

[0009] Various devices have been developed to facilitate bottom- 
emptying, but the known devices do not perform the 
emptying process in an optimal manner. For example, a 
user must insert such devices into the hollow interior of 
the bailer from the lowermost end of the bailer. The liquid 
fluid starts to flow from the bailer as soon as the ball that 
serves as a check valve is unseated. The hands of the per- 
son handling the bottom-emptying device are therefore 
wetted. If the liquid fluid is highly acidic or otherwise 
dangerous, use of such a bottom-emptying device is un- 
acceptable. Even if the fluid is not dangerous, the user 
may not care to get his or her hands wet, especially dur- 
ing cold weather. 

[0010] An improved bottom-emptying device is therefore 

needed. The improved device would be easy to install but 
would not result in wetting of a user's hand. 

[001 1] However, in view of the prior art considered as a whole at 
the time the present invention was made, it was not obvi- 
ous to those of ordinary skill in the pertinent art how the 
art could be advanced to provide a bottom-emptying de- 
vice that prevents a user's hands from coming into contact 
with the liquid fluid being drained from a bailer. 



Summary of Invention 

[0012] The long-standing but heretofore unfulfilled need for a 
bailer bottom-emptying device that prevents a user's 
hands from coming into contact with the liquid within the 
hollow interior of a bailer during a bottom-emptying pro- 
cedure is now met by a new, useful, and nonobvious in- 
vention. 

[0013] The novel bottom-emptying device of this invention is 
used with a bailer having a cylindrical main body and a 
downwardly tapered leading end or valve housing. The 
trailing end of the bailer is adapted to be engaged by a 
means for lowering the bailer into a body of liquid fluid 
and for raising the bailer from the body of liquid fluid. 

[0014] The leading end of the bailer is a frusto-conical valve 
housing that is secured, preferably by welding, to the 
leading end of the cylindrical main body. The valve hous- 
ing has a leading end that has a diameter less than its 
trailing end and the trailing end of the valve housing has a 
diameter substantially equal to a diameter of the cylindri- 
cal main body of the bailer. The valve housing signifi- 
cantly reduces agitation and suppresses turbidity when 
the bailer is introduced into a body of liquid fluid. 

[0015] A first embodiment of the novel emptying device is 



adapted to guide liquid fluid in the bailer into a wide- 
mouth container. A second embodiment of the novel 
emptying device is adapted to guide liquid fluid in the 
bailer into a narrow-mouth container such as a vial or test 
tube. 

[0016] In both embodiments, the bottom-emptying device has a 
trailing end that slidingly receives the tapered leading end 
or valve housing of the bailer. Thus, the novel bottom- 
emptying device is releasably secured to the exterior sur- 
face of the valve housing. Thus, the user's hands are posi- 
tioned above the downspout when the liquid fluid begins 
flowing from the bailer. 

[0017] An important object of this invention is to provide a bailer 
bottom-emptying device that does not cause a user's 
hands to come into contact with liquid fluid during the 
bailer-emptying process. 

[0018] A closely related object is to provide a bottom-emptying 
device suitable for use with bailers having tapered leading 
ends. 

[0019] These and other important objects, advantages, and fea- 
tures of the invention will become clear as this description 
proceeds. 

[0020] The invention accordingly comprises the features of con- 



struction, combination of elements, and arrangement of 
parts that will be exemplified in the description set forth 
hereinafter and the scope of the invention will be indi- 
cated in the claims. 
Brief Description of Drawings 

[0021] For a fuller understanding of the nature and objects of the 
invention, reference should be made to the following de- 
tailed description, taken in connection with the accompa- 
nying drawings, in which: 

[0022] Fig. 1 is an exploded side elevational view of a bottom- 
emptying device of the prior art when used with a novel 
bailer having a tapered valve housing; 

[0023] Fig. 2 is an exploded perspective view of a first embodi- 
ment of the novel bottom-emptying device when used 
with a tapered valve housing; 

[0024] Fig. 3 is a sectional view taken along line 2-2 in Fig. 1; 

[0025] Fig. 4 is a sectional view depicting the unseating of a free- 
floating check valve; 

[0026] Fig. 5 is a top plan view of the first embodiment of the 
bottom-emptying device; 

[0027] Fig. 6 is a perspective view of a second embodiment; 

[0028] Fig. 7 is a sectional view taken along line 7-7 in Fig. 6; 



[0029] Fig. 8 is a sectional view depicting the unseating of a free- 
floating check valve by the second embodiment; 

[0030] Fig. 9 is a top plan view of the second embodiment of the 
bottom-emptying device; 

[0031] Fig. 10 is a perspective view of a third embodiment of the 
bottom-emptying device; and 

[0032] Fig. 11 is a perspective view of a fourth embodiment of 

the bottom-emptying device. 
Detailed Description 

[0033] Referring to the front elevational view of Fig. 1, it will 
there be seen that the reference numeral 10 denotes a 
prior art bailer having a cylindrical main body 12 and a 
leading end having tapered sidewalls 14. Free-floating 
ball 16 is a check valve. It is unseated to admit liquid fluid 
into the hollow interior 18 of bailer 10 when the bailer en- 
ters into liquid fluid and it is seated to prevent leakage of 
liquid fluid from said hollow interior when the bailer is re- 
trieved from the liquid fluid. 

[0034] Other types of check valves are also within the scope of 
this invention. For example, see the check valve in U. S. 
patent No. 6, 457, 486 entitled "Bailer Having Leak-In- 
hibiting Seal" to the present inventor. 

[0035] Prior art bottom-emptying device 20 includes flange 22 



that has a diameter greater than that of opening 24 of 
said leading end 14 to limit the depth of insertion of ball- 
unseating member 26. Said ball-unseating member 26 
has a tubular construction and an outer diameter less than 
the diameter of opening 24 so that said unseating mem- 
ber 26 may slideably enter into opening 24, as indicated 
by directional arrow 27, and unseat ball valve 16. 

[0036] Downspout 28 also has a tubular construction and guides 
liquid fluid flowing out of hollow interior 18 into a wide- 
mouth container. 

[0037] It should be observed that a user must grasp flange 22 or 
downspout 28 to insert bottom-emptying device 20 into 
tapered leading end 14 because, as aforesaid, upper part 
26 thereof must enter into the hollow interior of said ta- 
pered leading end. The liquid fluid begins flowing out of 
the bailer as soon as ball 16 is unseated and the user's 
hand is therefore contacted by said liquid fluid. 

[0038] The first embodiment of the present invention is depicted 
in Figs. 2-5 and is denoted 30 as a whole. The parts 
thereof in common with the prior art bailer of Fig. 1 are 
denoted by the same reference numerals. The annular 
seat for ball valve 16 is denoted 17 in Fig. 2. 

[0039] As depicted in Fig. 3, bailer-emptying device 32 includes 



flat bottom wall 34 having tapered sidewalls 36 mounted 
about the periphery thereof. The taper of sidewalls 36 
matches the taper of sidewalls 14. 
[0040] Aperture 38 is formed in bottom wall 34, preferably cen- 
trally thereof. 

[0041] Downspout 40 depends from bottom wall 34. Lumen 42 
of downspout 40 is in open fluid communication with 
aperture 38. 

[0042] Truncate peg 44 is formed integrally with bottom wall 34 
and protrudes upwardly therefrom in upstanding relation 
thereto. 

[0043] As depicted in Fig. 2, annular bead 46 is formed in the 

leading end of tapered walls 14 and as depicted in Fig. 3 a 
corresponding annular groove 48 is formed in the interior 
surface of tapered walls 36 of bottom-emptying device 
32. 

[0044] The interlocking of said annular bead 46 and annular 
groove 48 is depicted in Fig. 4. Sidewalls 36 overlie ta- 
pered walls 14 and ball valve 16 is unseated from annular 
seat 17 by truncate peg 44. Liquid fluid flowing out of the 
bailer is denoted by curvilinear directional arrows collec- 
tively denoted 50. 

[0045] The leading edge of tapered walls 14 is fully seated 



against bottom wall 34 of bottom -emptying device 32 
when bead 46 and groove 48 interlock with one another. 
Such interlocking allows the user to release bottom- 
emptying device 32 while waiting for liquid fluid to drain 
from the bailer. Due to the flexibility and resiliency of the 
materials from which bottom-emptying device 32 and ta- 
pered walls 14 are made, the interlocking of said bead 
and groove are easily overcome when the draining proce- 
dure is completed and bottom -emptying device 32 is de- 
tached from tapered sidewalls 14. 

[0046] Downspout 40 has a relatively large diameter as depicted 
in Figs. 2-5 and is best used when guiding liquid fluid 
into a large-mouth container, not shown. 

[0047] A second embodiment is depicted in Figs. 6-9. This em- 
bodiment differs from the first embodiment in that elon- 
gate peg 44a supplants truncate peg 44 of the first em- 
bodiment because valve seat 17a of this second embodi- 
ment positions ball valve 16 in recessed, trailing relation 
to the open leading end of tapered walls or valve housing 
14. The unseating of ball valve 16 from valve seat 17a by 
elongate peg 44a is depicted in Fig. 8. 

[0048] In all other respects, as indicated by the common refer- 
ence numerals, the embodiment of Figs. 6-9 is like that of 



the embodiment of Figs. 2-5. 

[0049] A third embodiment is depicted in Fig. 10. It is lil<e the 
first embodiment (Figs. 2-5) in all respects, including 
truncate peg 44, with the exception that downspout 40a 
has a small diameter. Accordingly, this embodiment of 
bottom-emptying device 32 is used when a vial or test 
tube is filled with liquid fluid from a bailer of the type 
having ball valve 16 positioned at the leading edge 
thereof as in the structure depicted in said Figs. 2-5. 

[0050] A fourth embodiment is depicted in Fig. 11. It is like the 
second embodiment (Figs. 6-9) in all respects, including 
elongate peg 44a, with the exception that downspout 40a 
has a small diameter. Accordingly, this embodiment of 
bottom-emptying device 32 is used when a vial or test 
tube is filled with liquid fluid from a bailer having a re- 
cessed ball valve 16 as in the structure depicted in Figs. 
6-9. 

[0051] All embodiments of the novel bottom-emptying device are 
grasped at tapered walls 36 when attached. The user's 
hand is thus positioned above downspout 40 or 40a and 
the liquid fluid being drained from the bailer does not 
contact the user's hand. The snap-on feature further facil- 
itates the emptying procedure. 



[0052] It will thus be seen that the objects set forth above, and 
those made apparent from the foregoing description, are 
efficiently attained. Since certain changes may be made in 
the above construction without departing from the scope 
of the invention, it is intended that all matters contained 
in the foregoing description or shown in the accompany- 
ing drawings shall be interpreted as illustrative and not in 
a limiting sense. 

[0053] It is also to be understood that the following claims are 
intended to cover all of the generic and specific features 
of the invention herein described, and all statements of 
the scope of the invention that, as a matter of language, 
might be said to fall therebetween. 



